In their opinion paper, Liu et al. highlight the insufficient development of methods such as integrated modelling tools to assess the water-energy-food (WEF) nexus system complexity. This can be attributed to the lack of research programmes addressing the WEF nexus, especially in the European Union. To enable the development of innovative research methods, we need educational and research programmes that explicitly focus on the WEF security nexus. These programmes should promote interdisciplinary approaches that incorporate hydrology as well as sciences related to energy and food security, and environmental governance. The opinion paper by J. Liu et al. (2017) excellently summarizes the recent progress and remaining challenges for the implementation of the water-energyfood (WEF) security nexus and related research. One relevant statement they make is that integrated (modelling) tools and data to quantify nexus trade-offs and synergies are still not sufficiently developed to be able to address the complexity and scales of each individual "nexus case" and that only a few research funding programmes have been available to address such complexities of "nexus" systems. The latest methodologies and datasets -especially in socio-hydrological research and modelling developed in the scope of the current Panta Rhei decadal initiative of the International Association of Hydrological Sciences (IAHS) (Montanari et al. 2013) -would be valuable contributions to nexus assessment strategies.
The opinion paper by J. Liu et al. (2017) excellently summarizes the recent progress and remaining challenges for the implementation of the water-energyfood (WEF) security nexus and related research. One relevant statement they make is that integrated (modelling) tools and data to quantify nexus trade-offs and synergies are still not sufficiently developed to be able to address the complexity and scales of each individual "nexus case" and that only a few research funding programmes have been available to address such complexities of "nexus" systems. The latest methodologies and datasets -especially in socio-hydrological research and modelling developed in the scope of the current Panta Rhei decadal initiative of the International Association of Hydrological Sciences (IAHS) (Montanari et al. 2013 ) -would be valuable contributions to nexus assessment strategies.
Despite an increasing focus on interdisciplinary research and stakeholder participation in EU research funding during the past decades, there remains a lack of research programmes that address the WEF nexus. This might be due to a missing ownership of this topic among the scientific community. As hydrological and integrated water resources management (IWRM) related research has always addressed climate, land cover and water demands (e.g. from hydropower, irrigation, water supply and sanitation), the community tends to consider the "nexus" concept as only a new term comprising the same content as IWRM. Thus, there is a strong demand for inter-sectoral cooperation, for example when looking at the failures of the EU Water Framework Directive in reducing nutrient values in many surface waters and groundwaters of northern Europe because of unsuccessful cooperation with the agricultural sector (Collins et al. 2018 , EU 2018 .
But, the water perspective is still dominant in the WEF nexus discourse (e.g. Ringler et al. 2013 , Endo et al. 2017 , with a few exceptions promoted by international organizations (e.g. FAO 2014 , Bazilian et al. 2011 . To follow up its original intention, research and implementation strategies related to the WEF security nexus need to promote equal participation of all involved sectors. This would require that independent entities take the lead in larger interdisciplinary WEF nexus-related research projects and implementation initiatives. These could be university departments and governmental institutions related to regional planning, resources management or environmental studies. However, establishing new research and governmental institutions to be responsible for the implementation of nexus strategies and policy development would be even more effective in achieving the WEF nexus-related goals.
For us hydrologists and IWRM researchers, it is extremely difficult to obtain long-term data from other sectors to determine seasonal water demand, e.g. data on irrigation abstractions, agricultural production, hydropower production and releases, or land-use changes -especially in data-scarce regions of the Southern Hemisphere. Stronger cooperation between scientific and institutional sectors and joint data information systems would allow us to promote the generation of such data and lead to an improvement of datasets relevant to the WEF nexus, thus contributing to the research under the umbrella of the Panta Rhei initiative. Liu et al. (2017) are right in highlighting that WEF nexus systems can be extremely complex depending on their spatial scale, seasonal variability and components. Aside from quantifying the trade-offs between, for example, supplying water for energy or water for food (see Liu et al. 2017 , Fig. 1 ), we also need to assess the environmental implications of these interconnections and the involved costs compromising other sectors (e.g. impact of agricultural activities on water resources).
Hence there is a strong research demand for further qualitative or semi-quantitative methodologies to evaluate the varying WEF nexus systems, for quantitative methods such as models and statistical analyses to assess their individual interconnections, as well as for a deeper understanding of WEF nexusrelated governance and the role of policies in current resources management. To support this, we need to establish educational and research programmes explicitly focusing on the WEF security nexus. I agree that the Panta Rhei community will contribute with innovative and excellent research methodologies to WEF nexus research. However, we should strive for truly interdisciplinary approaches and closely cooperate with non-hydrological sciences in the context of a close science-policy dialogue.
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